Key indicators: powder synchrotron study; T = 298 K; mean (As-O) = 0.004 Å; disorder in main residue; R factor = 0.039; wR factor = 0.050; data-to-parameter ratio = 16.63.
A structural refinement of a natural sample of a Co-bearing mansfieldite, AlAsO 4 Á2H 2 O [aluminium orthoarsenate (V) dihydrate], has been performed based on synchrotron powder diffraction data, with 5% of the octahedral Al sites replaced by Co. Mansfieldite is the aluminium analogue and an isotype of the mineral scorodite (FeAsO 4 Á2H 2 O), with which it forms a solid solution. The framework structure is based on AsO 4 tetrahedra sharing their vertices with AlO 4 (H 2 O) 2 octahedra. Three of the four H atoms belonging to the two water molecules in cis positions take part in O-HÁ Á ÁO hydrogen bonding.
Related literature
Mansfieldite (AlAsO 4 Á2H 2 O) was first described by Allen et al. (1948) and the synthetic analogue was structurally characterised by Harrison (2000) . For the structures of isotypic minerals and synthetic compounds, see : Botelho et al. (1994) , Tang et al. (2001) (yanomamite, InAsO 4 Á2H 2 O); Kniep et al. (1977) (variscite, AlPO 4 Á2H 2 O); Hawthorne (1976) , Kitahama et al. (1975) , Xu et al. (2007) 
Experimental
Crystal data Table 1 Selected bond lengths (Å ). Hydrogen-bond geometry (Å , ). Rietveld refinement of a natural cobaltian mansfieldite from synchrotron data M. Zoppi and G. Pratesi
Comment
The mineral mansfieldite belongs to the general group of hydrous arsenates, a structure subgroup of variscite (AlPO 4 .2H 2 O), and has been known since the discovery of Allen et al. (1948) . It is of white to pale gray colour and has a vitreous luster.
It often develops encrustations, crust-like or rounded aggregates on the matrix, and individual crystals are rarely observed.
While the structural data of synthetic mansfieldite were reported recently by Harrison (2000) , no data regarding natural samples have been provided in literature up to now, probably because of the rare occurrence of crystalline material suitable for structural investigations. Rietveld refinement of a natural sample of a Co-bearing mansfieldite has now been carried out using synchrotron powder diffraction data ( Fig. 1 ).
Mansfieldite crystallizes in the Pbca space group and is isostructural with the the arsenate minerals scorodite et al., 2007; Hawthorne, 1976; Kitahama et al., 1975) to four octahedra and each octahedron being connected to four tetrahedra, as shown in Fig. 2 . The interatomic distances
Al-O and As-O resulting from the refinement of the structure are reported in Table 1 . The two water molecules are located in cis position, but the O atoms O5W and O6W do not participate in the linkage with the As-O 4 tetrahedra, while three of the hydrogen atoms (H1, H2 and H3) take part in D-H···A bonds that link O5W to O4, O5W to O1, and O6W to O3, respectively (Table 2) . Such a structure framework displays channels along b. With respect to the synthetic mansfieldite (Harrison, 2000) , the natural sample shows a slightly smaller unit cell volume, which is the effect of slightly smaller octahedral (9.110 versus 9.187 Å , respectively, are slightly larger than those of the other oxygen atoms and reveal a certain degree of disorder of the water molecules along the channels, since they are not taking part in the metal-oxygen-metal chains of the structure.
Experimental
The specimen used in this study is from the locality of Mt. Cobalt, Cloncurry District, Queensland, Australia. Preliminarily, some transparent single crystals were selected from massive, light purple coloured, mansfieldite associated with smo- O. The excess Al resulting from the calculation has been arbitrarily assigned to the tetrahedral site. X-ray data collections of some single crystals, with a CCD equipped diffractometer, revealed that all the samples were actually polycrystalline aggregates and showed irregular and broadened spots typical of materials with high mosaicity. Refinements from single-crystal X-ray diffraction data yielded, in the best case, a not satisfactorily R F index of 6.54%. Fragments of pure mansfieldite were then ground and used for synchrotron X-ray data collection.
Refinement
Structural data were refined employing the Rietveld method and starting from the atomic coordinates provided by Harrison 
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